Introduction {#s001}
============

Painful conditions are common and a leading cause of morbidity.^[@B1],[@B2]^ They are one of the most common symptomatic reasons for provider office visits.^[@B3]^ Different treatments have been proposed for painful conditions, including nonopioid drugs, opioids, surgery, and various types of complementary and integrative health modalities such as manual therapies, acupuncture, and mind--body methods.^[@B4]^

Therapeutic massage is one such proposed modality and has a number of desirable attributes---no special equipment is needed to deliver it; it can be given nearly anywhere, and there is a low likelihood of any serious harms.^[@B5]^ Massage has been the subject of more than 300 clinical trials and dozens of systematic reviews. For example, one review concluded that myofascial release therapy massage can be effective for treating plantar fasciitis,^[@B8]^ and another review found that soft tissue massage may be effective for shoulder pain.^[@B9]^

However, some reviews have found massage not effective. One review did not find clear benefits of massage over active treatment for fibromyalgia, low back pain, or neck pain.^[@B10]^ Another review reported that Swedish massage was not shown to improve outcomes in patients with fibromyalgia.^[@B11]^

As these examples suggest, there is heterogeneity both in the conditions for which massage is used, as well as in the therapy itself. The term "massage therapy" encompasses many techniques, and the type used may vary by a patient\'s needs and physical conditions.^[@B7]^ Common types include Swedish massage, deep tissue massage, sports massage, and chair massage.^[@B12],[@B13]^ Therapeutic massage can be provided by a variety of practitioners, including licensed massage therapists, physiotherapists, chiropractors, folk healers, and reflexologists.^[@B14]^ These practitioners can differ in philosophy or approach to massage, as well as the duration and intensity of training in massage treatments. In general, patients are treated using touch to manipulate the muscles and other soft tissues of the body.^[@B15]^

Because individual trials and systematic reviews of individual trials often focus on particular types of massage or specific painful conditions (back pain, neck pain, etc.), it can be difficult to see the breadth and depth of evidence, as various painful conditions may respond differently to therapeutic massage, and distinct types of massage involve unique approaches to manipulating muscles and soft tissue. Thus, the authors undertook to create an evidence map, which is a technique that allows us to visually depict the distribution of evidence available to provide an overview of a broad research field that describes the volume, nature, and characteristics of research in a particular field, often in a visual summary.^[@B19]^ As such an evidence map does not seek to critically analyze or synthesize the evidence on effectiveness for specific clinical indications. This approach is useful to identify the gaps in evidence and inform future research priorities.

Materials and Methods {#s002}
=====================

This evidence map is reported according to Preferred Reporting Items for Systematic Reviews and Meta-analyses guidelines ([Supplementary Table S1](#SD1){ref-type="supplementary-material"}).^[@B20]^ This review is part of a larger review commissioned by the Department of Veterans Affairs, funded by the Veterans Affairs Quality Enhancement Research Initiative.^[@B21]^

Data sources and searches {#s003}
-------------------------

The authors conducted broad searches from database inception through July 10, 2018 using terms related to pain and massage in three databases: PubMed, Embase, and the Cochrane Database of Systematic Reviews and Other Reviews (see [Supplementary Data](#SD1){ref-type="supplementary-material"} for full strategy). The authors restricted their searches to English language publications and systematic reviews.

Study selection {#s004}
---------------

Each article title was screened independently by two authors for relevance; any title chosen by either reviewer was included in the abstract screen. When titles were ambiguous they were included for further review. Abstracts were then reviewed in duplicate with any discrepancies resolved through team discussion. To be included, abstracts or titles needed to be relevant to massage, mention pain or a pain-related condition (e.g., headache), and describe a systematic review. The following patient population, intervention, comparator, outcome, timing, and setting (PICOTS) guided study selection.

### Patient population: any pain-related condition or indication {#s005}

#### Intervention {#s006}

Massage was as self-reported and defined by the authors of eligible systematic reviews. The authors did not develop or apply any separate definition or criteria to determine if an intervention was massage. Alternate terms Tui Na or shiatsu were also included. Massage applied as prevention, as in the case of perineal massage, was not included, to distinguish between prevention and treatment of pain. Massage conducted by lay persons, for example, caretakers or self-massage, was not included.

#### Comparator {#s007}

Any.

#### Outcome {#s008}

Pain outcomes were required to be reported separately. If pain was part of a composite score of well-being, for instance, this would be excluded if pain was not reported separately.

#### Timing {#s009}

Any.

#### Setting {#s010}

Any.

Next, full text publications for all included abstracts were screened. Each publication had to be a unique systematic review reporting pain outcomes for massage interventions. Reports or publications from the same review or review updates were included, but data were extracted and counted only once. Systematic reviews were eligible if they covered additional outcomes or other interventions as long as the results of massage for pain were reported separately for at least two included massage studies.

Data extraction {#s011}
---------------

One reviewer abstracted data for each included systematic review and a second reviewer verified it. Abstracted data included the following: number of studies in the review with massage as the intervention and pain as an outcome; total number of studies included in the review; descriptions of the massage style, provider, co-interventions, duration, and comparators; pain type; main findings relevant to massage for pain; and whether the systematic review focused solely on massage as the intervention or included a variety of interventions, of which massage was one.

Quality assessment of included systematic reviews {#s012}
-------------------------------------------------

Each systematic review was assessed using a modified version of the Assessing the Methodological Quality of Systematic Reviews (AMSTAR) criteria.^[@B22]^ This 11-item tool assesses the methodological quality of systematic reviews (see full modified tool in [Appendix A1](#T3){ref-type="table"}). The authors relaxed four criteria on quality assessment: (1) the search strategy was not required to have supplemental searches beyond the two or more sources being searched; (2) reviews were not required to provide a list of their excluded studies; (3) narrative publication bias discussions were acceptable for systematic reviews not using quantitative methods; and (4) documented sources of support were not required for the included individual studies.

While there is no agreed upon threshold for AMSTAR criteria above which a systematic review would be considered "high quality," the authors used a score of 9 or higher for their purposes. Thus, studies could miss a maximum of two criteria and still be considered "high quality."

Strength of evidence {#s013}
--------------------

To assess strength of evidence for high-quality systematic reviews (AMSTAR scores of 9 or above), the authors used the GRADE approach,^[@B23]^ which takes into account study design limitations, inconsistency, indirectness, and imprecision in primary study results to assess the body of evidence contributing to a particular finding. In most cases, these findings were already described with levels of evidence in the original systematic reviews, but in the cases where this was not provided, the team assessed the GRADE strength of evidence based on the description of findings provided in the systematic review and discussed as a group to reconcile. The authors added a fifth category "unable to determine strength of evidence" to classify reviews that had sources of bias that may affect the results and conclusions of these reviews. Hence, the five categories are as follows: (1)High strength of evidence: The authors are very confident that the true effect lies close to that of the estimate of the effect. Further research is unlikely to change their confidence in the estimate of effect.(2)Moderate strength of evidence: The authors are moderately confident in the effect estimate. The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different. Further research is likely to have an important impact on their confidence in the estimate of effect and may change the estimate.(3)Low strength of evidence: Their confidence in the effect estimate is limited. The true effect may be substantially different from the estimate of the effect. Further research is very likely to have an important impact on their confidence in the estimate of effect and is likely to change the estimate.(4)Very low strength of evidence: The authors have very little confidence in the effect estimate. The true effect is likely to be substantially different from the estimate of effect. Any estimate of effect is very uncertain.(5)Unable to determine the strength of evidence: The authors did not classify reviews with AMSTAR quality scores of 8 or lower because their methodology makes interpretation of their reported findings difficult, as sources of bias may be affecting the results and conclusions drawn.

Data synthesis {#s014}
--------------

Their evidence mapping process resulted in a visual depiction of the evidence for massage for pain, as well as an accompanying narrative with ancillary figures and tables. As noted by Ballard and Montgomery, this type of overview of reviews faces four conditions distinct from a traditional systematic review of individual trials or studies: (1) amount of overlap between systematic reviews included; (2) included reviews falling partially out of scope; (3) quality assessments, including methodological quality of primary studies within included reviews, of included reviews themselves, and of evidence across included systematic reviews; and (4) included reviews being up-to-date.^[@B24]^ It was not feasible for their team to assess the overlap between included systematic reviews, and this issue is explored in the [Discussion](#s026){ref-type="sec"} section. For reviews that fell partially out of scope, the authors extracted and synthesized only those findings related to both massage and pain, as described in the Data Extraction section above. Relating to quality assessments, the authors relied on the assessments of review authors for methodological quality of primary studies, used AMSTAR for included reviews, and used GRADE for assessment of evidence across reviews. Finally, the authors did not take actions to update included reviews.

### Evidence map {#s015}

The visual depiction uses a bubble plot format to display information for each systematic review on four dimensions. The evidence map figure also allows the reader to visualize gaps in the literature base, where there is no or little evidence for particular pain indications. The four dimensions are as follows: (1)Number of articles (bubble size): Each review bubble\'s size is directly proportional to the number of primary research studies on the effect of massage for pain in that review (i.e., bubble size grows incrementally with each additional included study).(2)Pain type (bubble label): Each bubble is labelled with the pain indication(s) in the review.(3)Effect of massage for pain (*x*-axis): The authors grouped reviews into one of five categories of findings they reported on for massage for pain. Those reporting massage as more beneficial than the comparator were included in the "potentially better" group, those reporting massage as less beneficial than the comparator were included in the "potentially worse" group, those suggesting insufficient evidence to draw clear conclusions about the effectiveness of massage for pain were included in the "unclear" group, those with findings that varied within the review (e.g., some studies found no difference between massage and comparators for cancer pain, while others found potential benefits of massage over some comparators for cancer pain) were included in the "mixed results" group, and those that were unable to detect differences between massage and the comparator for pain were included in the "no difference" group. Each systematic review had one overall finding included in the bubble plot; if a review had multiple consistent findings it was added to that appropriate group, whereas reviews with multiple conflicting findings were included in the "mixed results" group.(4)Strength of findings (*y*-axis, color): As described above, high-quality systematic reviews (AMSTAR scores of 9 or above) were sorted into five categories according to the GRADE approach: high strength of evidence, moderate strength of evidence, low strength of evidence, very low strength of evidence, or unable to determine the strength of evidence.

### Narrative synthesis {#s016}

The narrative synthesis expands upon the visual evidence map to provide more details from the included systematic reviews. These include descriptions of the findings, the features of massage therapy, and the types of pain.

Results {#s017}
=======

Literature flow {#s018}
---------------

Their searches identified 4786 titles as potentially relevant for this evidence map. From these titles, 386 titles were included for abstract review. Their screen of abstracts excluded 285 abstracts because they did not mention pain as an outcome, did not mention therapeutic massage as an intervention, used a study design other than systematic review, or some combination of these factors. When reviewing full texts, there were 43 publications that did not meet inclusion criteria upon further inspection. Fifteen publications did not report the results for massage separately from other interventions or the intervention did not include massage, nine publications with broader scopes only included one massage for pain study, four publications did not report pain as an outcome, five publications were nonsystematic reviews or commentaries, four publications were not retrievable, three publications were only available in abstract form, two were systematic reviews of systematic reviews, and one was a duplicate of another included publication. See the Literature Flow in [Figure 1](#f1){ref-type="fig"}.

![Literature flow chart. \*Results from searches described in [Supplementary Table S1.](#SD1){ref-type="supplementary-material"} \*\*Article reference list includes additional references cited for background and methods.](fig-1){#f1}

From the 101 publications included in the full text review, the authors included 58 publications that discussed 49 systematic reviews. Nine publications discussed systematic reviews that were overlapping with included systematic reviews.^[@B18],[@B25]^ This includes older iterations of systematic reviews, the updates for which had been included,^[@B25],[@B26],[@B30],[@B31]^ as well as instances where multiple publications were produced from the same systematic review effort.^[@B18],[@B27],[@B32]^ Below the authors describe the following about the included reviews: the quality of the reviews, how they described the components of massage-related interventions included in their reviews, and how their overall findings are represented in the evidence map.

Quality of included systematic reviews {#s019}
--------------------------------------

Of the 49 systematic reviews included, 10 reviews met all 11 modified AMSTAR criteria, twelve reviews met 10 criteria, and 10 reviews met 9 criteria (see [Table 1](#T1){ref-type="table"}, which delineates how each included review scored on the AMSTAR criteria). The authors considered these 32 systematic reviews to be of high quality. The other 17 systematic reviews were of lower quality and met 8 AMSTAR criteria (*n* = 6), 7 criteria (*n* = 2), 6 criteria (*n* = 4), 5 criteria (*n* = 2), or 3 criteria (*n* = 1). Nearly all systematic reviews (*n* = 48) conducted a comprehensive search, and 47 systematic reviews provided a list of included studies with descriptions of their characteristics. The least often met criterion was to provide an *a priori* design (*n* = 21).

###### 

Modified Assessing the Methodological Quality of Systematic Reviews Scoring for Included Systematic Reviews

  *First author (year)*             A priori *design provided*   *Duplicate review*   *Comprehensive search*   *Status of publication used*   *List of studies included*   *Included study characteristics*   *Assessed quality of includes*   *Quality used in conclusions*   *Synthesis methods appropriate*   *Publication bias assessed*   *Include conflict of interest*   *Total score*
  --------------------------------- ---------------------------- -------------------- ------------------------ ------------------------------ ---------------------------- ---------------------------------- -------------------------------- ------------------------------- --------------------------------- ----------------------------- -------------------------------- ---------------
  Bardia ([@B1])^[@B34]^            Yes                          Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               Yes                           Yes                              11
  Chou ([@B2])^[@B38]^              Yes                          Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               Yes                           Yes                              11
  Furlan ([@B3])^[@B14]^            Yes                          Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               Yes                           Yes                              11
  Furlan ([@B4])^[@B57]^            Yes                          Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               Yes                           Yes                              11
  Guo ([@B5])^[@B53]^               Yes                          Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               Yes                           Yes                              11
  Haraldsson ([@B6])^[@B49]^        Yes                          Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               Yes                           Yes                              11
  Loew ([@B7])^[@B46]^              Yes                          Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               Yes                           Yes                              11
  Shin ([@B8])^[@B39]^              Yes                          Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               Yes                           Yes                              11
  Smith ([@B9])^[@B55]^             Yes                          Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               Yes                           Yes                              11
  Wei ([@B10])^[@B45]^              Yes                          Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               Yes                           Yes                              11
  Anthonissen ([@B11])^[@B40]^      ?                            Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               Yes                           Yes                              10
  Boitor ([@B12])^[@B54]^           Yes                          Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              No                              Yes                               Yes                           Yes                              10
  Boyd ([@B13])^[@B62]^             Yes                          Yes                  Yes                      No                             Yes                          Yes                                Yes                              Yes                             Yes                               Yes                           Yes                              10
  Boyd ([@B13])^[@B59]^             Yes                          Yes                  Yes                      No                             Yes                          Yes                                Yes                              Yes                             Yes                               Yes                           Yes                              10
  Crawford ([@B15])^[@B56]^         Yes                          Yes                  Yes                      No                             Yes                          Yes                                Yes                              Yes                             Yes                               Yes                           Yes                              10
  Huntley ([@B16])^[@B35]^          ?                            Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               Yes                           Yes                              10
  Kong ([@B17])^[@B63]^             ?                            Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               Yes                           Yes                              10
  Li ([@B18])^[@B65]^               ?                            Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               Yes                           Yes                              10
  Miozzo ([@B19])^[@B51]^           Yes                          Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               No                            Yes                              10
  Patel ([@B20])^[@B61]^            Yes                          Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              No                              Yes                               Yes                           Yes                              10
  Piper ([@B21])^[@B8]^             Yes                          Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               No                            Yes                              10
  Wilkinson ([@B22])^[@B9]^         ?                            Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               Yes                           Yes                              10
  Ault ([@B23])^[@B60]^             No                           Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               No                            Yes                              9
  Bervoets ([@B24])^[@B10]^         ?                            Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               No                            Yes                              9
  Calixtre ([@B25])^[@B64]^         ?                            Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              No                              Yes                               Yes                           Yes                              9
  Chen ([@B26])^[@B42]^             No                           ?                    Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               Yes                           Yes                              9
  Cherkin ([@B27])^[@B5]^           ?                            Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              ?                               Yes                               Yes                           Yes                              9
  Lee ([@B28])^[@B52]^              No                           Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              No                              Yes                               Yes                           Yes                              9
  Lewis (2006)^[@B48]^              ?                            Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               ?                             Yes                              9
  Nelson (2017)^[@B58]^             Yes                          Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             ?                                 ?                             Yes                              9
  Terhorst ([@B31])^[@B29]^         No                           Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               ?                             Yes                              9
  van den Dolder ([@B32])^[@B37]^   Yes                          Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             No                                ?                             Yes                              9
  Cheng (2014)^[@B68]^              No                           Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               ?                             No                               8
  Ezzo ([@B34])^[@B50]^             ?                            Yes                  Yes                      ?                              Yes                          Yes                                Yes                              Yes                             Yes                               ?                             Yes                              8
  Kukimoto ([@B35])^[@B69]^         No                           Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               No                            No                               8
  Lee ([@B36])^[@B70]^              No                           Yes                  Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               No                            No                               8
  Yeun ([@B37])^[@B71]^             No                           No                   Yes                      No                             Yes                          Yes                                Yes                              Yes                             Yes                               Yes                           Yes                              8
  Yuan ([@B38])^[@B11]^             Yes                          Yes                  Yes                      No                             Yes                          Yes                                Yes                              Yes                             Yes                               No                            No                               8
  Ernst ([@B39])^[@B72]^            No                           ?                    Yes                      Yes                            Yes                          Yes                                Yes                              Yes                             Yes                               ?                             No                               7
  Ranjbaran ([@B40])^[@B73]^        Yes                          ?                    Yes                      Yes                            Yes                          No                                 No                               No                              Yes                               Yes                           Yes                              7
  Ajimsha ([@B41])^[@B74]^          No                           Yes                  Yes                      No                             Yes                          Yes                                Yes                              Yes                             No                                No                            No                               6
  Ernst ([@B42])^[@B75]^            ?                            ?                    Yes                      Yes                            Yes                          Yes                                ?                                No                              Yes                               Yes                           No                               6
  Keeratitanont ([@B43])^[@B43]^    No                           ?                    Yes                      No                             Yes                          Yes                                Yes                              Yes                             N/A                               No                            Yes                              6
  Pan ([@B44])^[@B36]^              ?                            Yes                  Yes                      Yes                            Yes                          Yes                                ?                                ?                               ?                                 ?                             Yes                              6
  Lin ([@B45])^[@B33]^              No                           ?                    Yes                      Yes                            Yes                          Yes                                No                               No                              ?                                 No                            Yes                              5
  Richards ([@B46])^[@B76]^         No                           ?                    Yes                      Yes                            Yes                          Yes                                Yes                              ?                               ?                                 ?                             No                               5
  Barreto (2017)^[@B44]^            No                           ?                    Yes                      No                             Yes                          Yes                                No                               No                              No                                No                            Yes                              4
  Sut (2017)^[@B41]^                No                           ?                    Yes                      Yes                            ?                            ?                                  No                               ?                               Yes                               Yes                           ?                                4
  Kong ([@B49])^[@B47]^             No                           ?                    ?                        ?                              No                           Yes                                Yes                              Yes                             ?                                 ?                             No                               3

?, Cannot determine based on description provided; N/A, not applicable in this publication; full criteria are described in [Supplementary Data](#SD1){ref-type="supplementary-material"}.

Intervention components described in included systematic reviews {#s020}
----------------------------------------------------------------

Given the heterogeneity of massage therapies, accurate and detailed reporting about these interventions is necessary to understand what is being included and synthesized in systematic reviews. However, the systematic reviews presented in this study varied in the amount of detail they reported in describing the massage performed in primary studies and how they reported this information (see [Table 2](#T2){ref-type="table"} for an overview of which components were described by each included review). Of the 32 high-quality systematic reviews, all 6 intervention components were reported in 14 reviews; 4 of the 17 reviews with lower AMSTAR ratings reported on all 6 intervention components.

###### 

Intervention Components Described in Included Systematic Reviews

  *First author (year)*                                        *Focused on massage*   *Style*   *Provider*   *Co-interventions*   *Duration*   *Comparators*
  ------------------------------------------------------------ ---------------------- --------- ------------ -------------------- ------------ ---------------
  High quality systematic reviews (AMSTAR score 9 or higher)                                                                                   
   Bardia ([@B1])^[@B34]^                                      ○                      ○         ○            ○                    •            •
   Chou ([@B2])^[@B38]^                                        ○                      •         ○            •                    •            •
   Furlan ([@B3])^[@B14]^                                      ○                      •         •            •                    •            •
   Furlan ([@B4])^[@B57]^                                      •                      •         •            •                    •            •
   Guo ([@B5])^[@B53]^                                         •                      •         ○            •                    •            •
   Haraldsson ([@B6])^[@B49]^                                  •                      •         •            •                    •            •
   Loew ([@B7])^[@B46]^                                        •                      •         •            •                    •            •
   Shin ([@B8])^[@B39]^                                        ○                      •         •            •                    •            •
   Smith ([@B9])^[@B55]^                                       •                      •         •            •                    •            •
   Wei ([@B10])^[@B45]^                                        •                      •         ○            •                    •            •
   Anthonissen ([@B11])^[@B40]^                                ○                      •         ○            •                    •            •
   Boitor ([@B12])^[@B54]^                                     •                      •         •            •                    •            •
   Boyd ([@B13])^[@B62]^                                       •                      •         •            •                    •            •
   Boyd ([@B13])^[@B59]^                                       •                      •         •            •                    •            •
   Crawford ([@B15])^[@B56]^                                   •                      •         •            •                    •            •
   Huntley ([@B16])^[@B35]^                                    ○                      •         ○            •                    •            •
   Kong ([@B17])^[@B63]^                                       •                      •         ○            •                    •            •
   Li ([@B18])^[@B65]^                                         •                      •         ○            •                    •            •
   Miozzo ([@B19])^[@B51]^                                     •                      •         ○            •                    •            •
   Patel ([@B20])^[@B61]^                                      •                      •         •            •                    •            •
   Piper ([@B21])^[@B8]^                                       •                      •         •            •                    •            •
   Wilkinson ([@B22])^[@B9]^                                   •                      •         •            ○                    •            •
   Ault ([@B23])^[@B60]^                                       •                      •         •            •                    •            •
   Bervoets ([@B24])^[@B10]^                                   •                      •         •            •                    •            •
   Calixtre ([@B25])^[@B64]^                                   •                      •         •            •                    •            •
   Chen ([@B26])^[@B42]^                                       •                      •         ○            •                    ○            •
   Cherkin ([@B27])^[@B5]^                                     ○                      •         ○            •                    •            •
   Lee ([@B28])^[@B52]^                                        •                      •         ○            •                    •            •
   Lewis (2006)^[@B48]^                                        •                      •         •            •                    •            •
   Nelson (2017)^[@B58]^                                       •                      ○         •            •                    •            •
   Terhorst ([@B31])^[@B29]^                                   ○                      •         ○            •                    •            •
   van den Dolder ([@B32])^[@B37]^                             ○                      ○         ○            •                    •            •
  Other systematic reviews (AMSTAR score 8 or lower)                                                                                           
   Cheng (2014)^[@B68]^                                        •                      •         ○            •                    •            •
   Ezzo ([@B34])^[@B50]^                                       •                      •         ○            •                    •            •
   Kukimoto ([@B35])^[@B69]^                                   •                      •         •            ○                    •            •
   Lee ([@B36])^[@B70]^                                        •                      •         •            •                    •            •
   Yeun ([@B37])^[@B71]^                                       •                      •         ○            •                    •            •
   Yuan ([@B38])^[@B11]^                                       •                      •         •            •                    •            •
   Ernst ([@B39])^[@B72]^                                      •                      •         •            •                    •            •
   Ranjbaran ([@B40])^[@B73]^                                  •                      •         ○            ○                    ○            ○
   Ajimsha ([@B41])^[@B74]^                                    •                      •         ○            •                    •            •
   Ernst ([@B42])^[@B75]^                                      •                      •         ○            •                    •            •
   Keeratitanont ([@B43])^[@B43]^                              •                      •         ○            •                    •            •
   Pan ([@B44])^[@B36]^                                        ○                      •         •            •                    •            •
   Lin ([@B45])^[@B33]^                                        ○                      •         ○            •                    •            •
   Richards ([@B46])^[@B76]^                                   •                      •         •            •                    •            •
   Barreto (2017)^[@B44]^                                      •                      •         ○            ○                    •            ○
   Sut (2017)^[@B41]^                                          •                      •         ○            ○                    ○            •
   Kong ([@B49])^[@B47]^                                       •                      •         ○            ○                    •            •

•, Yes; ○, no.

AMSTAR, Assessing the Methodological Quality of Systematic Reviews.

Thirty-eight of the systematic reviews focused solely on interventions they categorized as massage, while the other 11 included other types of similar interventions in a broader grouping, with the most common group being some type of complementary and integrative medicine.^[@B5],[@B14],[@B29],[@B33]^ Other broader groups of interventions included exercise,^[@B37]^ noninvasive treatments,^[@B38]^ aromatherapy,^[@B39]^ and conservative treatments,^[@B40]^ which included silicone gel application, ultrasound, pressure therapy, hydration, and combinations of therapies in addition to massage.

A description of massage style was included in all but three of the systematic reviews. There was considerable variability both within individual systematic reviews, as well as between reviews in what is considered to be massage. Six reviews included studies of particular types of massage as follows: aromatherapy massage,^[@B41],[@B42]^ traditional Thai massage,^[@B43]^ Swedish massage,^[@B44]^ Tui Na,^[@B45]^ and deep transverse friction massage.^[@B46]^ Another two systematic reviews included studies of therapeutic massage; however, they included a different range of therapies within this categorization, with one including chiropractic management in their review,^[@B47]^ while the other explicitly excluded manipulation techniques.^[@B48]^ Other systematic reviews had general inclusion criteria for massage interventions, and there was variety in whether related interventions like reflexology or manipulation techniques were included. Some common massage types included Swedish massage, myofascial therapies, Shiatsu, Chinese traditional massage, Thai massage, slow stroke massage, and more general descriptions of massage. As noted in one high-quality systematic review that focused on massage as the sole intervention,^[@B49]^ most of the primary research studies "lacked a clear definition, description, or rationale for massage, the massage technique, or both." Abridged descriptions for each systematic review are provided in the evidence tables ([Appendix Table A1](#T3){ref-type="table"}).

The feature of massage least often described in the systematic reviews was the provider of the massage therapy. Twenty-five systematic reviews did not provide descriptions of the massage provider. Multiple reviews mentioned that primary research study descriptions often did not provide this information, which affected the reviewers\' abilities to abstract and report on provider information systematically.^[@B34],[@B49],[@B50]^

Forty-seven systematic reviews included descriptions of the other interventions against which massage was compared (i.e., comparators), and 46 reviews described the duration or timing of massage treatment. Comparators varied between trials, including no treatment; usual care; active treatment that is not another form of massage, such as exercise therapy or relaxation therapy; and inactive treatment, such as sham or rest. Often there was considerable heterogeneity in comparators within systematic reviews. Forty-two reviews included descriptions of co-interventions or reported that they excluded studies with co-interventions. Comparators, duration, and co-interventions were most often reported for each primary study included in the review, with variability between these primary studies. Some reviews, like the one by Furlan et al.,^[@B14]^ parsed out findings for different comparators, while many did not.

Evidence map {#s021}
------------

[Figure 2](#f2){ref-type="fig"} presents the results of the evidence mapping process. The evidence map displays each of the 49 included systematic reviews as bubbles. As noted in the [Materials and Methods](#s002){ref-type="sec"} section, the bubble label represents the pain indication in that review. The bubble size denotes the number of primary studies included in that review specifically related to massage for pain. Primary studies may be included in multiple systematic reviews. Each bubble was plotted according to the strength of the findings for massage for pain (*y*-axis, color) and the effect massage had on pain (*x*-axis). The evidence tables provide details of included systematic reviews ([Appendix Table A1](#T3){ref-type="table"}).

![Evidence map of systematic reviews describing the effect of massage for pain. Cervical rad., cervical radiopathy; DOMS, delayed onset of muscle soreness; Dysmen, dysmenorrhea; Fibro., fibromyalgia; LBP, low back pain; Multi, multiple conditions described; Musculo., musculoskeletal; Pall., palliative; Post-op., postoperative; TMJ, temporomandibular disorder.](fig-2){#f2}

Specific findings from systematic reviews in the evidence map {#s022}
-------------------------------------------------------------

Of the 49 systematic reviews included in the map, none described moderate- or high-strength findings, 14 high-quality reviews described low-strength findings, 18 high-quality reviews described very low-strength findings, and 17 reviews were of lower quality, and thus, authors were not able to determine the strength of their findings due to multiple potential sources of bias. The authors present details in the Evidence Table ([Appendix Table A1](#T3){ref-type="table"}).

### Low-strength findings from 14 systematic reviews {#s023}

Fourteen high-quality systematic reviews found low-strength findings, which according to the GRADE approach means that there is limited confidence in the effect estimate and "the true effect may be substantially different from the estimate of the effect."^[@B23]^ Of the 14 reviews in this group, 8 reviews summarized their findings using language consistent with the GRADE approach, and the authors relied on their strength of evidence assessment for their overall findings.^[@B14],[@B37],[@B38],[@B40],[@B42],[@B51]^ The authors assigned low strength to the overall findings in three reviews that couched their findings in the need for further research and described uncertainty due to several limitations in the primary research,^[@B8],[@B54],[@B55]^ as these descriptions most closely aligned with a low strength of evidence level. Finally, three reviews had multiple findings that were not aggregated.^[@B56]^ The authors assigned a GRADE strength of evidence to their overall findings that most closely aligned with the most prevalent strength of evidence they had assigned to their multiple findings.

Nine of the 14 reviews found that massage was potentially better than the comparator in a variety of conditions: postoperative pain,^[@B51],[@B54]^ shoulder pain,^[@B37]^ pain during labor,^[@B55]^ low back pain,^[@B32],[@B38]^ cancer-related pain,^[@B52]^ delayed onset muscle soreness,^[@B53]^ and musculoskeletal pain.^[@B56]^ One review broadly studying massage for many painful conditions also reached low strength findings that massage can be beneficial across multiple conditions.^[@B8],[@B56]^ Four systematic reviews described mixed results, with massage sometimes performing better than the comparator, with low-strength findings (see specific findings in the Evidence Tables, [Appendix Table A1](#T3){ref-type="table"}).^[@B14],[@B40],[@B57],[@B58]^ One review focused on massage for low back pain^[@B57]^ and found that massage showed potential benefit compared to inactive controls for pain in the short term, but not in the long-term follow-up. This review also found that massage showed potential benefit compared to active controls for pain in both short and long-term follow-up. A second review from the same group looked more broadly at complementary and alternative medicine for back and neck pain and found that massage was superior to placebo, no treatment, relaxation, or physical therapy.^[@B14]^ These findings were varied based on pain acuity and sometime by type (e.g., chronic low back pain compared with nonspecific low back pain). The third review with mixed results described evidence related to massage for arthritis,^[@B58]^ with massage showing potential benefits compared to inactive treatments but unclear benefits compared with other types of treatment. The final review in this group examined a range of conservative treatments and described reductions in pain for burn scars in the massage groups in two studies reporting pain outcomes, one of which compared massage to usual care, while the other study did not include a comparator.^[@B40]^ The final review reaching low strength findings found no statistical difference between massage and the comparator groups in a pooled analysis of three studies with cancer pain outcomes.^[@B42]^

### Very low-strength findings from 18 systematic reviews {#s024}

Eighteen high-quality systematic reviews found very low-strength findings, which according to the GRADE approach means that there is "very little confidence in the effect estimate. The true effect is likely to be substantially different from the estimate of effect. Any estimate of effect is very uncertain."^[@B23]^ Of the 18 reviews in this group, 11 reviews summarized their findings using language consistent with the GRADE approach, and the authors relied on their strength of evidence assessment for their overall findings.^[@B10],[@B34],[@B35],[@B39],[@B45],[@B46],[@B49],[@B59]^ The authors assigned low strength to the overall findings in seven reviews that used language that characterized their findings as preliminary or weak, or described wide variability in the evidence,^[@B5],[@B9],[@B29],[@B48],[@B63]^ as these descriptions most closely aligned with a very low strength of evidence level.

Of the reviews with very low-strength findings, nine reviews suggested that massage may be better than the comparator for pain related to a variety of conditions, including fibromyalgia,^[@B65]^ temporomandibular disorder,^[@B64]^ neck and shoulder, ^[@B63]^ cancer,^[@B9],[@B59]^ postoperative pain,^[@B62]^ burn pain,^[@B60]^ cervical radiopathy,^[@B45]^ and back pain.^[@B5]^ Two reviews with very low-strength findings described mixed results for musculoskeletal pain^[@B10]^ and cancer pain.^[@B34]^ These reviews described studies that were split between showing no difference and improvements in pain with massage treatments, with small sample sizes and other methodological considerations creating additional uncertainty noted by the review authors. Six reviews found very low strength of evidence demonstrating unclear findings for massage.^[@B35],[@B39],[@B46],[@B48],[@B49],[@B61]^ These reviews all described the need for more research before any conclusions could be drawn for topics, including tendinitis, labor, neck pain, headache, cancer, and other musculoskeletal conditions. The final review with very low-strength findings suggested that there was no difference between massage and the included comparators---standard care, discussion groups, yoga, lymph drainage, relaxation, and sham transcutaneous electrical nerve stimulation (TENS)---for fibromyalgia pain.^[@B31]^

### Description of remaining 17 systematic reviews {#s025}

Seventeen systematic reviews were scored as having not met three or more quality criteria using AMSTAR. This indicates that there were flaws in the reporting or methodology of these systematic reviews that make it difficult to determine how their findings should be interpreted. As such, these findings were not able to be categorized by strength, and the conclusions drawn in these systematic reviews should be interpreted with caution. To the extent that higher quality systematic reviews have covered the same topics, these findings may be interpreted with more confidence than the findings in this group of lower quality reviews. Many topics in this group have been the subject of higher quality systematic reviews included in this evidence map, including neck, fibromyalgia, low back, cancer, shoulder, labor, and postoperative pain.

Discussion {#s026}
==========

This evidence mapping process found a range of evidence on massage for pain, including 49 systematic reviews, and identified gaps in evidence, particularly relating to details of massage therapy provided. Findings from 12 high-quality reviews reached low strength findings that there may be potential benefits of massage for pain indications, including labor, shoulder, neck and low back, cancer, postoperative, arthritis, delayed onset muscle soreness, and musculoskeletal pain. One high-quality systematic review broadly studying massage for many painful conditions also reached low strength findings that massage can be beneficial across multiple conditions.^[@B8],[@B56]^ In addition, nine high-quality systematic reviews reached very low strength findings of potential benefits of massage for pain indications, including fibromyalgia, temporomandibular disorder, burn, and cervical radiopathy. However, no findings were rated as moderate or high strength, suggesting that there were methodological limitations pervasive in this literature and that more research is needed to establish confidence in the effect of massage for pain. Of the lower quality reviews, some overlapped in scope with higher quality reviews while others did not, suggesting that these topics be revisited with strong synthesis methodology before conclusions can be drawn from the findings. None of the reviews included in this evidence map found massage to be worse than the comparator.

Systematic review authors found that primary studies often do not provide adequate details of the massage therapy provided, especially in the descriptions of provider type. The lack of information provided about the practitioner affected the reviewers\' abilities to abstract and report on provider information systematically.^[@B34],[@B49],[@B50]^ In addition, terminology is unclear, with no standardized definition of massage types or what specific therapies are included under the umbrella term "massage." Some reviews included terms such as "manipulation reflexology," "cross fiber friction," and "connective tissue release techniques," while others used the general term "Western massage" and "comprehensive massage." Given this lack of standardization and reporting, the authors are unable to determine if there are particular types of massage that are more or less effective for painful conditions more broadly or if there are specific massage types that have distinct utility for particular painful conditions.

Their approach has several limitations inherent to evidence maps and other evidence synthesis methods involving the review as the unit of analysis, rather than synthesizing data from individual studies.^[@B24]^ Included systematic reviews that cover similar topic areas may have large overlap in terms of the primary studies they include, but because their unit of analysis is systematic reviews, rather than primary studies, the inclusion of the same studies in multiple reviews does not create issues of bias, rather the potential for bias arises when multiple reviews reach the same conclusions and create the appearance of more evidence for a particular topic than there actually is. Thus, in interpreting the evidence map, it is imperative that the bubbles not be interpreted as additive. Rather, multiple bubbles with differing results may suggest the maturing of evidence in a certain area when a newer and larger review draws a different conclusion, or may highlight the nascent or unclear nature of evidence in concurrent reviews that reach different findings. Another common limitation anticipated by Ballard was that many of their reviews covered material out of their evidence map scope. To address this concern, the authors extracted only the information relevant to pain and massage. The range of quality of identified systematic reviews was assessed using AMSTAR, and findings were discussed separately for lower quality reviews. Thus, the potential for bias that these lower quality reviews introduce rendered us unable to determine the strength of their findings. And while the authors did rely on the strength of evidence provided by the high-quality reviews whenever possible, it is possible that their determination of strength of evidence may have been different from those determined by the authors. The authors did review and agree with all GRADE strength of evidence assignments reported in the map based on the descriptions of the evidence presented in the reviews, but the authors did not retrieve all primary studies, and thus must caution readers that the authors have not conducted their own independent evaluation of the quality of evidence within the reviews presented. Finally, because the authors relied on past literature syntheses as their source of evidence, any publications not included in those reviews, such as newer trials or those that were not identified in the past systematic reviews, are not taken into account in the findings of this evidence map. While this mapping approach does capture the evidence across the various conditions and massage types in a broad sense, any detailed analysis of a particular condition or massage type should include an update search within that more focused scope to answer questions related to efficacy or effect.

The evidence mapping process can also inform future research priorities. When multiple systematic reviews within the evidence map overlap in pain indications, cross-checking of these reviews may be necessary to determine if the same primary studies are being described, the extent of the overlap, and applicability of some or all findings in a review for a particular research or policy question. For example, the four fibromyalgia systematic reviews had differing findings, with one each in the no difference, unclear mixed results, and potentially better categories. While there are some studies that overlap between these systematic reviews, there are also unique primary studies, with each review drawing conclusions from different sets of data. A future synthesis could compile studies included in all four reviews and develop new findings inclusive of all potential evidence. In addition, the topics with multiple bubbles, especially with differing findings, may be areas that are ripe for an updated systematic review. Other areas where future synthesis efforts would be beneficial include updating pain indications for which existing reviews are outdated (e.g., critical care). Date of publication and quality of review are also important considerations, especially when multiple systematic reviews have been conducted in the same topic area. As the evidence base grows, newer publications may have a larger amount of evidence to draw from, but newer reviews can also be of lower quality, and reviews identified during this mapping process varied in quality across time. In these cases, older higher quality syntheses offer more robust findings.

Learning from past research through evidence synthesis in a broad area such as massage for pain can require an iterative and tailored approach. Different audiences will be interested in parsing out the evidence most relevant to their needs and interests, and scopes will accordingly vary. Recently, a diverse set of stakeholders and subject matter experts were convened as the Evidence for Massage Therapy (EMT) Working Group to make recommendations about the use of massage for pain.^[@B66],[@B67]^ The evidence synthesis work to support this group\'s recommendation process was broad, and the three resulting publications are of high quality and are included in their map.^[@B56],[@B59],[@B62]^ The EMT working group highlights the promise massage offers to help "overcome the current opioid-focused old thinking that has devastated many lives."^[@B67]^ A separate effort to update the American College of Physicians Clinical Practice Guideline for nonpharmacologic therapies for low back pain included other synthesis work from multiple groups included in the current evidence map.^[@B26],[@B32]^ This evidence map provides a broad overview that may serve as an entry point to better understand these various efforts.

Conclusion {#s027}
==========

Prior reviews have conclusions of low strength of evidence because few primary studies of large samples with rigorous methods had been conducted, leaving evidence gaps about specific massage type for specific pain indications. Primary studies often do not provide adequate details of massage therapy provided, limiting the extent to which reviews are able to draw conclusions about characteristics such as provider type.
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Appendix 1. Criteria Used in Quality Assessment {#s030}
===============================================

Modified AMSTAR---a measurement tool to assess the methodological quality of systematic reviews.

NOTE: where alterations were made to original AMSTAR criteria, language is bolded. Removal of original criteria is displayed with a strikethrough, and additions are displayed in italics.

1.  Was an "*a priori*" design provided?

2.  The research question and inclusion criteria should be established before the conduct of the review.

3.  Note: Need to refer to a protocol, ethics approval, or predetermined/*a priori* published research objectives to score a "yes."

4.  Yes/ No/ Can\'t answer/ Not applicable

5.  Was there duplicate study selection and data extraction?

6.  There should be at least two independent data extractors, and a consensus procedure for disagreements should be in place.

7.  Note: 2 people do study selection, 2 people do data extraction, consensus process, or one person checks the other\'s work.

8.  Yes/ No/ Can\'t answer/ Not applicable

9.  Was a comprehensive literature search performed?

10. At least two electronic sources should be searched. The report must include years and databases used (e.g., Central, EMBASE, and MEDLINE). Key words and/or MESH terms must be stated and where feasible the search strategy should be provided. All searches should be supplemented by consulting current contents, reviews, textbooks, specialized registers, or experts in the particular field of study, and by reviewing the references in the studies found.

11. Note: If at least 2 sources ~~**+ one supplementary strategy used,**~~ select "yes" (Cochrane register/Central counts as 2 sources; a gray literature search counts as supplementary).

12. Yes/ No/ Can\'t answer/ Not applicable

13. Was the status of publication (i.e. gray literature) used as an inclusion criterion?

14. The authors should state that they searched for reports regardless of their publication type. The authors should state whether or not they excluded any reports (from the systematic review), based on their publication status, language etc.

15. Note: If review indicates that there was a search for "gray literature" or "unpublished literature," indicate "yes." SIGLE database, dissertations, conference proceedings, and trial registries are all considered gray for this purpose. If searching a source that contains both gray and nongray, must specify that they were searching for gray/unpublished lit.

16. Yes/ No/ Can\'t answer/ Not applicable

17. Was a list of studies (included ~~**and excluded**~~) provided?

18. A list of included ~~**and excluded**~~ studies should be provided.

19. Note: Acceptable if the excluded studies are referenced. If there is an electronic link to the list but the link is dead, select "no."

20. Yes/ No/ Can\'t answer/ Not applicable

21. Were the characteristics of the included studies provided?

22. n an aggregated form such as a table, data from the original studies should be provided on the participants, interventions, and outcomes. The ranges of characteristics in all the studies analyzed, e.g., age, race, sex, relevant socioeconomic data, disease status, duration, severity, or other diseases, should be reported.

23. Note: Acceptable if not in table format as long as they are described as above.

24. Yes/ No/ Can\'t answer/ Not applicable

25. Was the scientific quality of the included studies assessed and documented?

26. "*A priori*" methods of assessment should be provided (e.g., for effectiveness studies if the author(s) chose to include only randomized, double-blind, placebo controlled studies, or allocation concealment as inclusion criteria); for other types of studies alternative items will be relevant.

27. Note: Can include use of a quality scoring tool or checklist, e.g., Jadad scale, risk of bias, sensitivity analysis, etc., or a description of quality items, with some kind of result for EACH study ("low" or "high" is fine, as long as it is clear which studies scored "low" and which scored "high"; a summary score/range for all studies is not acceptable).

28. Yes/ No/ Can\'t answer/ Not applicable

29. Was the scientific quality of the included studies used appropriately in formulating conclusions?

30. The results of the methodological rigor and scientific quality should be considered in the analysis and the conclusions of the review and explicitly stated in formulating recommendations.

31. Note: Might say something such as "the results should be interpreted with caution due to poor quality of included studies." Cannot score "yes" for this question if scored "no" for question 7.

32. Yes/ No/ Can\'t answer/ Not applicable

33. Were the methods used to combine the findings of studies appropriate?

34. For the pooled results, a test should be done to ensure the studies were combinable, to assess their homogeneity (i.e., Chi-squared test for homogeneity, I2). If heterogeneity exists a random effects model should be used and/or the clinical appropriateness of combining should be taken into consideration (i.e., is it sensible to combine?).

35. Note: Indicate "yes" if they mention or describe heterogeneity, i.e., if they explain that they cannot pool because of heterogeneity/variability between interventions.

36. Yes/ No/ Can\'t answer/ Not applicable

37. Was the likelihood of publication bias assessed?

38. An assessment of publication bias should include a combination of graphical aids (e.g., funnel plot and other available tests) and/or statistical tests (e.g., Egger regression test and Hedges-Olken).

39. Note: If no test values or funnel plot included, score "no". Score "yes" if it mentions that publication bias could not be assessed because there were fewer than 10 included studies.

40. **For strictly narrative systematic reviews (i.e., no quantitative methods employed), some narrative discussion of publication bias is required to score yes.**

41. Yes/ No/ Can\'t answer/ Not applicable

42. Was the conflict of interest included?

43. Potential sources of support should be clearly acknowledged in ~~**both**~~ the systematic review ~~**and the included studies**~~.

44. *Note: To get a "yes," must indicate source of funding or support for the systematic ~~**review AND for each of the included studies**~~*.

45. Yes/ No/ Can\'t answer/ Not applicable

Original source: Shea BJ, Grimshaw JM, Wells GA, et al. Development of AMSTAR: A measurement tool to assess the methodological quality of systematic reviews. BMC Med Res Methodol 2007;7:1.

###### 

 Evidence Table for Included Systematic Reviews

  *First author (year)*              *Description of systematic review*                                                                                     *Description of massage*                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        *Description of pain*                                                                                                                                                                                        *Findings relevant to massage; SOE*
  ---------------------------------- ---------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Bardia ([@B1])^[@BA1]^             Includes a variety of interventions, of which massage is one; 4/18 includes relevant to scope; Quality Score: 11       Style: not provided; Provider: not provided; Co-interventions: unclear; Duration: provided; comparators: provided                                                                                                                                                                                                                                                                                                                                                                                                                               Cancer pain                                                                                                                                                                                                  Mix of results from methodologically weak studies; very low SOE.
  Chou ([@B2])^[@BA2]^               Includes a variety of interventions, of which massage is one; 21/156 includes relevant to massage; Quality Score: 11   Style: massage techniques were variable; Provider: not provided; Co-intervention: provided; Duration: provided; Comparator: provided                                                                                                                                                                                                                                                                                                                                                                                                            Low back pain (nonradicular low back pain, radicular low back pain, and symptomatic spinal stenosis)                                                                                                         For subacute low back pain (SOE: low for pain); For chronic low back pain, (SOE: low for pain). For subacute to chronic low back pain, a systematic review found massage associated with better effects on short-term pain in seven of nine trials and better effects on short-term function in three of four trials (SOE: moderate for pain); low SOE.
  Furlan, (2010)^[@BA3]^             Includes a variety of interventions, of which massage is one; 35/356 includes relevant to scope; Quality Score: 11     Style: myofascial pressure release, transverse friction, connective tissue, traditional chinese massage, soft tissue, Swedish, Thai, bone setting, reflexology, accupressure, underwater, roptrotherapy, undescribed styles; Provider: included: licensed or experienced massage therapists, physical therapists, reflexologists, acupressure therapists, folk healers, general practitioners, manual therapists, bone setter, chiropractic students, and not provided; Co-interventions: provided; Duration: provided; Comparators: provided   Acute and chronic low back pain, neck pain                                                                                                                                                                   Massage was superior to placebo or no treatment in reducing pain (grade: moderate) immediately post-treatment only in subjects with acute/subacute but not in subjects with chronic low back pain (grade: low). Massage was significantly better than relaxation (clinical importance of difference: medium degree) or physical therapy (clinical importance of difference: large degree) in reducing chronic nonspecific low back pain intensity immediately after the treatment (grade: low to moderate). Massage was better than no treatment in reducing immediate-term post-treatment pain intensity in subjects with chronic or unknown duration of nonspecific pain (grade: low). Massage was better than placebo in reducing neck pain intensity immediately after the treatment in subjects with acute/subacute or unknown duration of nonspecific pain (grade: low); low SOE.
  Furlan, (2015)^[@BA4]^             Focused solely on massage as the intervention; 25/25 includes relevant to scope; Quality Score: 11                     Style: soft-tissue manual manipulation; Provider: provided; Co-interventions: provided; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                                                                                                                                               Acute and chronic low back pain                                                                                                                                                                              Massage was better than inactive controls for pain in the short term, but not in the long-term follow-up. Massage was better than active controls for pain both in the short and long-term follow-ups. There were no reports of serious adverse events in any of these trials. The most common adverse events were increased pain intensity in 1.5%--25% of the participants; low SOE.
  Guo ([@B5])^[@BA5]^                Focused solely on massage as the intervention; 11/11 includes relevant to scope; Quality Score: 11                     Style: most of the trials used western massage techniques or Swedish massage techniques, including effleurage and petrissage; Provider: not provided; Co-intervention: provided; Duration: provided; Comparator: provided                                                                                                                                                                                                                                                                                                                       DOMS                                                                                                                                                                                                         Pooled analysis from eleven articles demonstrated that muscle soreness rating decreased significantly when the participants received massage intervention compared with no intervention at 24 h. The current evidence suggests that massage therapy after strenuous exercise could be effective for alleviating DOMS and improving muscle performance; low SOE.
  Haraldsson ([@B6])^[@BA6]^         Focused solely on massage as the intervention; 19/19 includes relevant to scope; Quality Score: 11                     Style: soft tissue manual manipulation, including Swedish techniques, fascial or connective tissue release techniques, cross fiber friction, and myofascial trigger point techniques; Provider: provided; Co-interventions: provided; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                 Chronic neck pain                                                                                                                                                                                            No recommendations for practice can be made at this time because the effectiveness of massage for neck pain remains uncertain; very low SOE.
  Loew ([@B7])^[@BA7]^               Focused solely on massage as the intervention; 2/2 includes relevant to scope; Quality Score: 11                       Style: deep transverse friction massage; Provider: provided; Co-interventions: provided; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                                                                                                                                              Lateral elbow or lateral knee tendinitis                                                                                                                                                                     The authors do not have sufficient evidence to determine the effects of deep transverse friction on pain, improvement in grip strength, and functional status for patients with lateral elbow tendinitis or knee tendinitis, as no evidence of clinically important benefits was found; very low SOE.
  Shin ([@B8])^[@BA8]^               Includes a variety of interventions, of which massage is one; 6/19 includes relevant to scope; Quality Score: 11       Style: massage with carrier oil, aromatherapy; Provider: provided; Co-intervention: none; Duration: provided; Comparator: provided                                                                                                                                                                                                                                                                                                                                                                                                              Cancer-related pain                                                                                                                                                                                          There was a lack of evidence on the clinical effectiveness of massage for symptom relief in people with cancer. Most studies were too small to be reliable and key outcomes were not reported; very low SOE.
  Smith ([@B9])^[@BA9]^              Focused solely on massage as the intervention; 6/6 includes relevant to scope; Quality Score: 11                       Style: massage applied for 30 min during each phase of labor, 30 min during contractions, slow rhythmic long stroke massage, effleurage; Provider: provided; Co-interventions: none; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                                                  Labor pain                                                                                                                                                                                                   The six studies were of reasonable quality but more participants are needed to provide robust information ... women who used massage felt less pain during labor compared with women given usual care during first stage. However, more research is needed; low SOE.
  Wei ([@B10])^[@BA10]^              Focused solely on massage as the intervention; 3/5 includes relevant to scope; Quality Score: 11                       Style: Tui Na; Provider: not provided; Co-intervention: provided; Duration: provided; Comparator: provided                                                                                                                                                                                                                                                                                                                                                                                                                                      Cervical radiculopathy                                                                                                                                                                                       Tui Na alone or Tui Na plus cervical traction may be helpful to cervical radiculopathy patients, but supportive evidence seems generally weak; very low SOE.
  Anthonissen ([@B11])^[@BA11]^      Includes a variety of interventions, of which massage is one; 2/22 includes relevant to scope; Quality Score: 10       Style: soft tissue mobilization, massage with cocoa butter, skin rehabilitation massage (detailed descriptions provided); Provider: not provided; Co-interventions: provided; Duration: provided; Comparators: standard care, no treatment                                                                                                                                                                                                                                                                                                      Scar pain                                                                                                                                                                                                    A reduction of pain was shown in two studies ... these findings were based on subjective rating scales and mostly based on trials with small sample sizes; low SOE.
  Boitor ([@B12])^[@BA12]^           Focused solely on massage as the intervention; 12/12 includes relevant to scope; Quality Score: 10                     Style: Swedish massage, effleurage, petrissage, and the application of moderate pressure over different body areas, including the feet, back, and hands; Provider: provided for some studies; Co-intervention: provided; Duration: provided; Comparator: provided                                                                                                                                                                                                                                                                               Postoperative pain from postcardiac surgery                                                                                                                                                                  Massage reduced the intensity of acute postoperative pain of critically and acutely ill patients postcardiac surgery compared to sham massage or attention control and compared to standard care alone. Their findings suggest that massage therapy can be of benefit to patients postcardiac surgery; however, more RCTs are needed to evaluate its effect; low SOE.
  Boyd ([@B13])^[@BA13]^             Focused solely on massage as the intervention; 16/16 includes relevant to scope; Quality Score: 10                     Style: Swedish massage, M technique massage, effleurage; Provider: provided; Co-intervention: provided; Duration: provided; Comparator: provided                                                                                                                                                                                                                                                                                                                                                                                                Postoperative pain                                                                                                                                                                                           Weak recommendations are suggested for massage therapy, compared to active comparators, for reducing pain intensity/severity in patients undergoing surgical procedures; very low SOE.
  Boyd ([@B13])^[@BA14]^             Focused solely on massage as the intervention; 13/16 includes relevant to scope; Quality Score: 10                     Style: Thai massage, therapeutic massage, lymphatic drainage; Provider: provided; Co-intervention: provided; Duration: provided; Comparator: provided                                                                                                                                                                                                                                                                                                                                                                                           Cancer pain                                                                                                                                                                                                  Based on the evidence, weak recom- mendations are suggested for massage therapy, compared to an active comparator, for the treatment of pain. No recommendations were suggested for massage therapy compared to no treatment or sham control based on the available literature to date; very low SOE.
  Crawford ([@B15])^[@BA15]^         Focused solely on massage as the intervention; 67/67 includes relevant to massage; Quality Score: 10                   Style: massage therapy, myofascial release therapy, traditional Thai massage, and ischemic compression; Provider: provided; Co-interventions: provided; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                                                                               Musculoskeletal pain                                                                                                                                                                                         Massage therapy for musculoskeletal pain, compared to no treatment, should be strongly recommended as a pain management option. Massage therapy for musculoskeletal pain is weakly recommended for reducing pain, compared to other sham or active comparators; low SOE.
  Huntley ([@B16])^[@BA16]^          Includes a variety of interventions, of which massage is one; 2/12 includes relevant to scope; Quality Score: 10       Style: provided; Provider: not provided; Co-interventions: provided; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                                                                                                                                                                  Labor pain                                                                                                                                                                                                   Both of the massage trials showed positive effects for the relief of pain during labor. These trials did not rate highly on the Jadad scale because it is impossible to make any definitive conclusions regarding effectiveness in labor pain control; very low SOE.
  Kong ([@B17])^[@BA17]^             Focused solely on massage as the intervention; 12/12 includes relevant to scope; Quality Score: 10                     Style: massage therapy, Chinese traditional massage, soft tissue massage, slow-stroke back massage, manual pressure release, strain/counterstrain technique, myofascial band therapy, Thai massage; Provider: not provided; Co-interventions: none; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                   Acute and chronic neck pain, acute and chronic shoulder pain                                                                                                                                                 In immediate effects, the meta-analyses showed significant effect of manual therapy for neck pain (SMD: 1.79; 95% CIs: 1.01--2.57); very low SOE.
  Li ([@B18])^[@BA18]^               Focused solely on massage as the intervention; 9/9 includes relevant to scope; Quality Score: 10                       Style: Swedish massage, connective tissue, Shiatsu, Therapeutic Touch, unspecified, Chinese traditional massage, myofascial therapy; Provider: not provided; Co-interventions: none; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                                                  Fibromyalgia                                                                                                                                                                                                 Massage therapy with duration ≥5 weeks had beneficial immediate effects on improving pain in patients with fibromyalgia. The meta-analyses showed that massage therapy with duration ≥5 weeks significantly improved pain (SMD: 0.62; 95% CI: 0.05--1.20; *p* = 0.03); very low SOE.
  Miozzo ([@B19])^[@BA19]^           Focused solely on massage as the intervention; 10/10 includes relevant to massage; Quality Score: 10                   Style: massage therapy was performed covering different parts of the body, such as hands, legs, and back; Provider: not provided; Co-interventions: provided; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                                                                         Cardiac postoperative pain                                                                                                                                                                                   Massage therapy was associated with decreased pain in the postoperative period compared to the control group. Massage therapy might be a useful method to reduce pain and anxiety in patients undergoing cardiac surgery, but large-scale and high-quality RCTs are needed; low SOE.
  Patel ([@B20])^[@BA20]^            Focused solely on massage as the intervention; 15/15 includes relevant to scope; Quality Score: 10                     Style: included Swedish techniques, fascial or connective tissue release techniques, cross fiber friction, and myofascial trigger point techniques; Provider: provided; Co-interventions: provided; Duration: provided; Comparators: included no treatment, hot packs, active range-of-movement exercises, acupuncture, exercises, sham laser, manual traction, mobilization, and education                                                                                                                                                     Acute and chronic neck pain without radiculopathy, cervicogenic headache, neck disorders with radiculopathy                                                                                                  No firm conclusions could be drawn, and the effectiveness of massage for improving neck pain and function remains unclear. There was very low level evidence that massage may have been more beneficial than education in the short term for pain bothersomeness; very low SOE.
  Piper ([@B21])^[@BA21]^            Focused solely on massage as the intervention; 6/6 includes relevant to scope; Quality Score: 10                       Style: soft-tissue therapy; Provider: provided; Co-interventions: provided; Duration: provided; Comparators: placebo/sham, waiting list (wait and see), or no intervention                                                                                                                                                                                                                                                                                                                                                                      Carpal tunnel syndrome, lateral epicondylitis, subacromial impingement syndrome, plantar fasciitis                                                                                                           Myofascial release therapy was effective for treating lateral epicondylitis and plantar fasciitis. Localized relaxation massage combined with multimodal care may provide short-term benefit for treating carpal tunnel syndrome. More high quality research is needed to study the appropriateness and comparative effectiveness of this widely utilized form of treatment; low SOE.
  Wilkinson ([@B22])^[@BA22]^        Focused solely on massage as the intervention; 4/10 includes relevant to scope; Quality Score: 10                      Style: soft tissue manual manipulation, including foot massage, Swedish, unspecified, aromatherapy/carrier oil massage; Provider: a therapist with recognized qualification; Co-interventions: not provided; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                          Cancer symptoms, including pain                                                                                                                                                                              In the four studies using pain as an outcome measure, there was a nonstatistically significant trend toward improvement; very low SOE.
  Ault ([@B23])^[@BA23]^             Focused solely on massage as the intervention; 2/8 includes relevant to scope; Quality Score: 9                        Style: rehabilitation massage (effluerage, friction, and petrissage massage); Provider: provided; Co-interventions: provided; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                                                                                                         Burn scar                                                                                                                                                                                                    Pain, as measured by a visual analogue scale for pain, was shown to decrease postintervention in two studies. It appears that there is preliminary evidence to suggest that scar massage may be effective to decrease scar pain in hypertrophic burn scaring. This review reflects the poor quality of evidence and lack of consistent and valid scar assessment tools; very low SOE.
  Bervoets ([@B24])^[@BA24]^         Focused solely on massage as the intervention; 26/26 includes relevant to scope; Quality Score: 9                      Style: Swedish massage, Thai massage, self-massage, combination of techniques, not described; Provider: provided; Co-interventions: provided; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                                                                                         Low back pain, shoulder pain, fibromyalgia, osteoarthritis of the knee, chronic musculoskeletal pain, neck pain, chronic patellar tendinopathy, carpal tunnel syndrome, hand pain, and hand osteoarthritis   Low-to-moderate level evidence indicated that: (1) massage reduces pain in the short term compared to no treatment in people with shoulder pain; (2) massage reduces pain in the short term compared to no treatment in people with osteoarthritis of the knee; (3) massage does not reduce pain in those with low back pain; (4) massage does not reduce pain in those with neck pain. Low-to-very-low-level evidence from single studies indicated no clear benefits of massage over active treatments in people with: (5) fibromyalgia, (6) low back pain, and (7) general musculoskeletal pain; very low SOE.
  Calixtre ([@B25])^[@BA25]^         Focused solely on massage as the intervention; 8/8 includes relevant to scope; Quality Score: 9                        Style: provided; Provider: provided; Co-interventions: provided; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                                                                                                                                                                      Acute and chronic temporomandibular disorder                                                                                                                                                                 Widely varying evidence that manual therapy improves pain and pressure pain threshold in subjects with temporomandibular disorder signs and symptoms, depending on the technique; very low SOE.
  Chen ([@B26])^[@BA26]^             Focused solely on massage as the intervention; 3/3 includes relevant to massage; Quality Score: 9                      Style: massage with essential oil; Provider: not provided; Co-interventions: none; Duration: not provided; Comparators: provided                                                                                                                                                                                                                                                                                                                                                                                                                Cancer pain                                                                                                                                                                                                  Compared with the control group in the meta-analysis, the massage with essential oil group had nonsignificant effect on reducing the pain. Further rigorous studies should be conducted with more objective measures; low SOE.
  Cherkin ([@B27])^[@BA27]^          Includes a variety of interventions, of which massage is one; 8/17 includes relevant to scope; Quality Score: 9        Style: included to therapeutic massage, comprehensive massage, unspecified; Provider: not provided; Co-interventions: provided; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                                                                                                       Back pain                                                                                                                                                                                                    Two reviews, including five studies in total, concluded that high-quality trials were needed before the value of massage for back pain could be determined. The three RCTs that evaluated massage reported that this therapy is effective for subacute and chronic back pain. Initial studies suggest that massage is effective for persistent back pain; very low SOE.
  Lee ([@B28])^[@BA28]^              Focused solely on massage as the intervention; 12/12 includes relevant to massage; Quality Score: 9                    Style: body massage, foot reflexology, aroma massage; Provider: not provided; Co-interventions: none; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                                                                                                                                 Cancer pain                                                                                                                                                                                                  The authors report that massage therapy largely reduced cancer pain in patients in 12 studies. Comparing massage therapy with no treatment or conventional care, massage therapy was effective in relieving pain in cancer patients. The current study also noted that massage effectively relieved cancer pain, in all types of cancer included in the study. In addition, foot reflexology appears to be the most effective type of massage, by comparison with body massage and aroma massage; low SOE.
  Lewis (2006)^[@BA29]^              Focused solely on massage as the intervention; 20/20 includes relevant to scope; Quality Score: 9                      Style: therapeutic massage, including Swedish; Provider: provided; Co-interventions: none; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                                                                                                                                            Musculoskeletal pain (low back, neck, various chronic, shoulder, diffuse, eccentric exercise limb, postrunning soreness)                                                                                     Research on the effectiveness of therapeutic massage (TM) to relieve pain of musculoskeletal origin is inconclusive. TM was superior to no treatment in 5 out of 10 comparisons, superior to sham laser treatment in 1 out of 2 comparisons, and superior to active treatment in 7 out of 22 comparisons; very low SOE.
  Nelson (2017)^[@BA30]^             Focused solely on massage as the intervention; 7/7 includes relevant to scope; Quality Score: 9                        Style: not provided; Provider: provided; Co-intervention: none; Duration: provided; Comparator: provided                                                                                                                                                                                                                                                                                                                                                                                                                                        Arthritis                                                                                                                                                                                                    Their results found low-to moderate quality evidence that massage therapy is superior to nonactive therapies in reducing pain and improving certain functional outcomes. It is unclear whether massage therapy is more effective than other forms of treatment; low SOE.
  Terhorst ([@B31])^[@BA31]^         Includes a variety of interventions, of which massage is one; 6/60 includes relevant to scope; Quality Score: 9        Style: Swedish massage, connective tissue massage, tui na and yoga, massage; Provider: not provided; Co-interventions: provided; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                                                                                                      Fibromyalgia                                                                                                                                                                                                 Of the five pooled studies, four showed no effect; and the composite effect indicated that massage was not effective in reducing Fibromyalgia pain in this set of studies. All studies scored low or very low quality; very low SOE.
  van den Dolder ([@B32])^[@BA32]^   Includes a variety of interventions, of which massage is one; 7/23 includes relevant to scope; Quality Score: 9        Style: not provided; Provider: not provided; Co-interventions: provided; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                                                                                                                                                              Acute and chronic shoulder pain                                                                                                                                                                              There is low-quality evidence that soft tissue massage is effective for improving pain in patients with shoulder pain in the short term; low SOE.
  Cheng (2014)^[@BA33]^              Focused solely on massage as the intervention; 15/15 includes relevant to scope; Quality Score: 8                      Style: Chinese traditional massage, common Western massage, manual pressure release, strain/counterstrain technique, and myofascial band therapy; Provider: not provided; Co-interventions: provided; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                                 Chronic neck pain                                                                                                                                                                                            This systematic review found moderate evidence of manual therapy on improving pain in patients with neck pain compared with inactive therapies and limited evidence compared with Traditional Chinese Medicine; unable to determine SOE.
  Ezzo ([@B34])^[@BA34]^             Focused solely on massage as the intervention; 14/19 includes relevant to scope; Quality Score: 8                      Style: soft tissue manual manipulation, including Swedish techniques, fascial or connective tissue release techniques, cross fiber friction, and myofascial trigger point techniques; Provider: not provided; Co-interventions: provided; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                             Acute and chronic neck pain                                                                                                                                                                                  The contribution of massage to managing cervical pain remains unclear; unable to determine SOE.
  Kukimoto ([@B35])^[@BA35]^         Focused solely on massage as the intervention; 9/10 includes relevant to scope; Quality Score: 8                       Style: a variety of massage therapy methods, but most used Swedish massage; Provider: provided; Co-intervention: unclear; Duration: provided; Comparator: provided                                                                                                                                                                                                                                                                                                                                                                              Postoperative pain                                                                                                                                                                                           Massage therapy may alleviate postoperative pain, although there are limits on generalization of these findings due to low methodological quality in the reviewed studies; unable to determine SOE.
  Lee ([@B36])^[@BA36]^              Focused solely on massage as the intervention; 3/23 includes relevant to scope; Quality Score: 8                       Style: Thai massage, therapeutic massage, lymphatic drainage; Provider: provided; Co-intervention: none; Duration: provided; Comparator: provided                                                                                                                                                                                                                                                                                                                                                                                               Breast cancer-related symptoms                                                                                                                                                                               Three studies evaluated the impact of massage therapy on pain. Two studies compared massage therapy and standard care, with a significant change in pain levels favoring massage. The other study compared reflexology, lay foot manipulation, and standard care, and trends toward improvement were noted; unable to determine SOE
  Yeun ([@B37])^[@BA37]^             Focused solely on massage as the intervention; 14/15 includes relevant to scope; Quality Score: 8                      Style: provided; Provider: unclear; Co-intervention: provided; Duration: provided; Comparator: provided                                                                                                                                                                                                                                                                                                                                                                                                                                         Shoulder pain                                                                                                                                                                                                The findings from this review suggest that massage therapy is effective at improving shoulder pain. The results indicate that the effect size of short-term efficacy was large and robust, thereby supporting the hypothesis that massage is an effective treatment for reducing shoulder pain. The effect size of massage therapy was greater compared with no treatment or placebo treatment. However, there were no significant differences in comparisons with the effect sizes of other active treatments such as physical therapy, rest intervention, acupuncture, and self-training; unable to determine SOE.
  Yuan ([@B38])^[@BA38]^             Focused solely on massage as the intervention; 10/10 includes relevant to scope; Quality Score: 8                      Style: Swedish massage, connective tissue massage, manual lymphatic drainage, myofascial release, shiatsu, a combination of different massage styles; Provider: provided; Co-interventions: provided; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                                 Fibromyalgia                                                                                                                                                                                                 There is moderate evidence that myofascial release has positive effects on multiple fibromyalgia symptoms, especially pain, anxiety, and depression, for which the effect sizes are clinically relevant. Shiatsu improves pain, and Swedish massage does not improve outcomes; unable to determine SOE.
  Ernst ([@B39])^[@BA39]^            Focused solely on massage as the intervention; 8/14 includes relevant to scope; Quality Score: 7                       Style: style not directly addressed aside from: Classical massage was defined as a manual treatment using effleurage (long slow strokes), friction (small circular strokes), percussion (chopping and drumming motions), and petrissage (kneading action on muscles); Provider: excluded lay persons; Co-interventions: provided; Duration: provided; Comparators: provided                                                                                                                                                                     Cancer palliation                                                                                                                                                                                            Collectively, studies suggest that massage can alleviate pain; however, the methodological quality was poor, preventing definitive conclusions; unable to determine SOE.
  Ranjbaran ([@B40])^[@BA40]^        Focused solely on massage as the intervention; 8/10 includes relevant to scope; Quality Score: 7                       Style: effleurage, stroking, superficial stroking, vibration, ice massage on Hoku point; Provider: not provided; Co-intervention: not provided; Duration: not provided; Comparator: not provided                                                                                                                                                                                                                                                                                                                                                Labor pain                                                                                                                                                                                                   This study showed that massage therapy reduces labor pain in overall, as well as separately in the latent, active, and transitional phase of labor; unable to determine SOE.
  Ajimsha ([@B41])^[@BA41]^          Focused solely on massage as the intervention; 19/19 includes relevant to massage; Quality Score: 6                    Style: myofascial release; Provider: not provided; Co-interventions: provided; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                                                                                                                                                        Various conditions                                                                                                                                                                                           Nine studies concluded that myofascial release therapy (MFR) may be better than no treatment or sham treatment for various musculoskeletal and painful conditions. Seven studies demonstrated that MFR with a conventional therapy is more effective than a control group receiving no treatment (three studies), sham treatment (one study), or with a conventional therapy; unable to determine SOE.
  Ernst ([@B42])^[@BA42]^            Focused solely on massage as the intervention; 4/4 includes relevant to scope; Quality Score: 6                        Style: gentle stroking back massage, light effleurage, soft tissue lumbosacral massage, underwater massage; Provider: not provided; Co-interventions: none; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                                                                           Low back pain                                                                                                                                                                                                It is concluded that too few trials of massage therapy exist for a reliable evaluation of its efficacy. Massage seems to have some potential as a therapy for low back pain; unable to determine SOE.
  Keeratitanont ([@B43])^[@BA43]^    Focused solely on massage as the intervention; 6/6 includes relevant to scope; Quality Score: 6                        Style: traditional Thai massage; Provider: not provided; Co-interventions: provided; Duration: provided; Comparators: not provided                                                                                                                                                                                                                                                                                                                                                                                                              Chronic myofascial pain syndrome, chronic low back pain, scapulocostal syndrome                                                                                                                              Traditional Thai massage benefits of pain reduction appear to maintain for up to 15 weeks; unable to determine SOE.
  Pan ([@B44])^[@BA44]^              Includes a variety of interventions, of which massage is one; 3/21 includes relevant to scope; Quality Score: 6        Style: Swedish massage, unspecified; Provider: not provided; Co-interventions: provided; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                                                                                                                                              Palliative care patients\' pain                                                                                                                                                                              Massage with or without aromatherapy, might provide short-term relief for patients with intractable cancer pain. Evidence level 3.3 (second lowest rating of 6); unable to determine SOE.
  Lin ([@B45])^[@BA45]^              Includes a variety of interventions, of which massage is one; 7/32 includes relevant to scope; Quality Score: 5        Style: Swedish massage, nonspecified massage; Provider: not provided; Co-interventions: provided; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                                                                                                                                     Chronic pain (neck pain, nonspecific neck pain, nonspecific chronic low back pain, and knee osteoarthritis)                                                                                                  Only one of the seven studies was classified as having strong positive evidence, and the other six were classified as having weak positive evidence. Overall, this treatment was categorized as having preliminary positive evidence for efficacy in pain management; unable to determine SOE.
  Richards ([@B46])^[@BA46]^         Focused solely on massage as the intervention; 4/22 includes relevant to scope; Quality Score: 5                       Style: therapeutic massage, myofascial trigger point therapy, Swedish, unspecified; Provider: provided; Co-interventions: provided; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                                                                                                   Pain in critical care setting                                                                                                                                                                                In studies in which the effect of massage on discomfort was investigated, it was found to be effective in reducing pain; unable to determine SOE.
  Barreto (2017)^[@BA47]^            Focused solely on massage as the intervention; 8/11 includes relevant to scope; Quality Score: 4                       Style: Swedish massage; Provider: not provided; Co-intervention: not provided; Duration: provided; Comparator: not provided                                                                                                                                                                                                                                                                                                                                                                                                                     Various conditions                                                                                                                                                                                           Swedish massage has shown beneficial effects for multiple populations; unable to determine SOE.
  Sut (2017)^[@BA48]^                Focused solely on massage as the intervention; 6/6 includes relevant to scope; Quality Score: 4                        Style: aromatherapy massage; Provider: not provided; Co-intervention: not provided; Duration: not provided; Comparator: provided                                                                                                                                                                                                                                                                                                                                                                                                                Dysmenorrhea                                                                                                                                                                                                 Abdominal aromatherapy massage with essential oils is an effective complementary method to relieve pain in primary dysmenorrhea. Aromatherapy massage with essential oils was superior to massage with placebo oils in the meta-analysis; unable to determine SOE.
  Kong ([@B49])^[@BA49]^             Focused solely on massage as the intervention; 10/10 includes relevant to scope; Quality Score: 3                      Style: Swedish massage, tui na, other soft tissue manual manipulation; Provider: not provided; Co-interventions: not provided; Duration: provided; Comparators: provided                                                                                                                                                                                                                                                                                                                                                                        Fibromyalgia                                                                                                                                                                                                 All studies reported an association between the therapeutic massage and improved clinical symptom of pain. The meta-analysis results showed that four studies with 3--10 weeks of therapy had a decrease in pain versus either other therapies or no treatment controls. The pooled effect size was −0.92 (95% CI: −1.28 to −0.56) favoring therapeutic massage. The studies are very heterogeneous, and there is insufficient evidence for a definitive conclusion; unable to determine SOE.

CI, confidence interval; DOMS, delayed onset of muscle soreness; RCTs, randomized controlled trials; SMD, standardized mean difference; SOE, strength of evidence.
